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(57) First, mounting device 11 mounts components
P on board S, and performs processing of arranging dis-
card components R discarded based on a captured im-
age on discard loading section 30. A CPU of manage-
ment computer 50 acquires an identification image in
which it is possible to identify a discard component R to
be discarded and a captured image of the discard com-
ponent R, links the acquired identification image of the
discard component and the captured image of the discard
component, and creates a discard component arrange-
ment image screen that includes an arrangement display
area in which the identification images are arranged
based on an order in which the discard components were
arranged on discard loading section 30. Continuing, the
CPU of management computer 50 outputs the created
discard component arrangement image screen.
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Description

Technical Field

[0001] The present invention relates to an image
processing device, a mounting processing system, and
an image processing method, in particular to an image
processing device, a mounting processing system, and
an image processing method related to processing of
mounting components on a board.

Background Art

[0002] Conventionally, there are known mounting de-
vices (for example, refer to patent literature 1) provided
with a conveyor that conveys components determined to
be defective, wherein the mounting device is able to know
the whereabouts, within a specified component loading
region on the conveyor, of an empty region on which no
components are loaded, and loads defective compo-
nents in the empty region considering the direction ad
arrangement position of the defective components.

Citation List

Patent Literature

[0003] Patent Literature 1
JP-A-2004-165456

Summary of Invention

Problem To Be Solved

[0004] However, with the above mounting device, for
example, an operator may want to know the relationship
between a cause of the component being determined
defective and a state of the component. In a mounting
system, details of a defective determination of a defective
component are sometimes memorized in a management
server or the like, but there is a problem in that it is not
known which information corresponds to a component
loaded on the conveyor.
[0005] The present invention takes account of such
problems and a main object thereof is to provide an image
processing device, and an image processing method and
program that allows an operator to more easily identify
a discarded component.

Means for Solving the Problem

[0006] The present invention uses the following means
to achieve the above object.
[0007] The present invention of an image processing
device is for use in a mounting device, which mounts
components on a board, provided with a discard process-
ing section that arranges a discard component to be dis-
carded based on a captured image to a specified discard

loading section, with the image processing device includ-
ing:

an information acquiring section configured to ac-
quire an identification image in which it is possible
to identify the discard component to be discarded by
the discard processing section and a captured image
of the discard component;
a screen creating section configured to link the iden-
tification image of the discard component and the
captured image of the discard component acquired
by the information acquiring section and to create a
discard component arrangement image screen that
includes an arrangement display area in which the
identification images are arranged based on an order
in which the discard processing section loaded the
discard components on the discard loading section;
and
an output section configured to output the discard
component arrangement image screen created by
the screen creating section.

[0008] With this image processing device, first, the
mounting device mounts components on a board, and
performs processing of arranging discard components
discarded based on a captured image on the specified
discard loading section. The device acquires an identifi-
cation image in which it is possible to identify the discard
component to be discarded and a captured image of the
discard component. Next, the device links the acquired
identification image of the discard component and the
captured image of the discard component and creates a
discard component arrangement image screen that in-
cludes an arrangement display area in which the identi-
fication images are arranged based on an order in which
the discard components were arranged on the discard
loading section. Continuing, the device outputs the cre-
ated discard component arrangement image screen.
Then, an operator is able to check discard components
loaded on the discard loading section and check the ar-
rangement of the discard components of the arrange-
ment display area of the outputted discard component
arrangement image screen. Thus, with the device, an
operator can more easily identify a discard component.
[0009] With the present invention of an image process-
ing device, the screen creating section may create the
discard component arrangement image screen including
a captured image display area in which is displayed the
identification image arranged in the arrangement display
area and the captured image corresponding to the iden-
tification image, or in which is displayed the captured
image corresponding to a selected identification image
when an identification image arranged in the arrange-
ment display area is selected. With this device, it is easy
for an operator to check captured images using the cap-
tured image display area.
[0010] With the present invention of an image process-
ing device, the information acquiring section may also be
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configured to acquire discard information related to a dis-
card reason of the discard components, and the screen
creating section may be configured to create the discard
component arrangement image screen including a dis-
card information display area in which is displayed the
identification image arranged in the arrangement display
area and the discard information of the discard compo-
nent corresponding to the identification image, or in which
is displayed the discard information of the discard com-
ponent corresponding to a selected identification image
when an identification image arranged in the arrange-
ment display area is selected. With this device, it is easy
for an operator to check discard reasons of discard com-
ponents using the discard information display area.
[0011] With the present invention of an image process-
ing device, the screen creating section may be configured
to use at least one of an icon image that represents the
discard component or a thumbnail image that is a com-
pressed version of the captured image of the discard
component as the identification image. With this device,
an operator can more easily identify a discard component
using the icon image or the thumbnail image.
[0012] With the present invention of an image process-
ing device, the discard loading section may be a discard
conveyor, and the screen creating section may be con-
figured to create the discard component arrangement im-
age screen including the arrangement display area that
represents the discard component arranged on the dis-
card conveyor.
[0013] With the present invention of an image process-
ing device, the screen creating section may be configured
to create the discard component arrangement image
screen with the identification image of the discard com-
ponent that has been removed from discard loading sec-
tion deleted from the arrangement display area, based
on a detection result from a detection section, which is
provided on the mounting device, configured to detect
the discard component on the discard loading section.
With this device, it is possible to appropriately update the
arrangement display area based on detection results of
discard components. In this case, the screen creating
section may be configured to create the discard compo-
nent arrangement image screen with the identification
image of the discard component that has been removed
from discard loading section deleted from the arrange-
ment display area, after the discard components have
been arranged on the entire discard loading section.
[0014] The present invention of a mounting processing
system includes: a mounting device configured to mount
components on a board and provided with a discard
processing section configured to arrange a discard com-
ponent to be discarded based on a captured image to a
specified discard loading section; and an image process-
ing device according to any one of the above.
[0015] Because this mounting processing system is
provided with one of the above image processing devic-
es, an operator can more easily identify a discard com-
ponent. Also, the mounting processing system is able to

achieve the effects of the employed image processing
device.
[0016] The present invention of an image processing
method is for use in a mounting device, which mounts
components on a board, provided with a discard process-
ing section that arranges a discard component to be dis-
carded based on a captured image to a specified discard
loading section, the image processing method including:

(a) an acquiring step of acquiring an identification
image in which it is possible to identify the discard
component to be discarded by the discard process-
ing section and a captured image of the discard com-
ponent;
(b) a creating step of linking the identification image
of the discard component and the captured image
of the discard component acquired in step (a) and
creating a discard component arrangement image
screen that includes an arrangement display area in
which the identification images are arranged based
on an order in which the discard processing section
loaded the discard components on the discard load-
ing section; and
(c) an outputting step of outputting the discard com-
ponent arrangement image screen created in step
(b).

[0017] With the above image processing method, sim-
ilar to with the above image processing device, an oper-
ator is able to check discard components loaded on the
discard loading section and check the arrangement of
the discard components of the arrangement display area
of the outputted discard component arrangement image
screen. Thus, with the method, an operator can more
easily identify a discard component. Note that, with this
image processing method, various forms of the above
image processing device may be employed, and steps
to perform each function of the above image processing
device may be added.
[0018] The present invention of a program is a program
of a computer that performs at least one of the above
steps of the image processing method. This program may
be memorized on a storage medium that can be read by
a computer (for example, hard disk, ROM, FD, CD, DVD),
or may be sent from the computer to another computer
via a transmission medium (such as a communication
network such as the internet or LAN), or may be received
by any other way. Regardless of whether a single com-
puter performs the program or whether each steps is di-
vided across multiple computers, because each step of
the method image processing method is performed, the
same effects as the method are achieved.

Brief Description of Drawings

[0019]

[Fig. 1] Fig. 1 is a schematic view showing an exam-
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ple of mounting system 10.
[Fig. 2] Fig. 2 is a block diagram showing the config-
uration of mounting device 11 and management
computer 50.
[Fig. 3] Fig. 3 is a flowchart showing an example of
a discard processing routine.
[Fig. 4] Fig. 4 illustrates an example of discard com-
ponent removal notification screen 60.
[Fig. 5] Fig. 5 is a flowchart showing an example of
a discard screen creation processing routine.
[Fig. 6] Fig. 6 illustrates an example of discard com-
ponent arrangement image screen 70.
[Fig. 7] Fig. 7 illustrates an example of discard com-
ponent arrangement image screen 70B.

Description of Embodiments

[0020] Hereinafter, an embodiment of the present in-
vention will be described with reference to the figures.
Fig. 1 is a schematic viewing showing an example of
mounting system 10. Fig. 2 is a block diagram showing
the configuration of mounting device 11 and manage-
ment computer 50. Mounting system 10 mounts compo-
nents P on board S. Mounting system 10 is provided with
mounting device 11 and management computer 50. Mul-
tiple mounting devices 11 that perform mounting
processing of mounting components P on board S are
arranged from upstream to downstream in mounting sys-
tem 10. For ease of understanding, fig. 1 only shows one
mounting device 11. In the present embodiment, left-right
directions (X axis), front-rear directions (Y axis), and up-
down directions (Z axis) are set as shown in fig. 1.
[0021] As shown in figs. 1 and 2, mounting device 11
is provided with board conveyance unit 12, mounting unit
13, component supply unit 14, component camera 15,
operation panel 16, discard loading section 30, and con-
trol device 40. Board conveyance unit 12 loads board S,
conveys board S, fixes board S at a mounting position,
and unloads board S. Board conveyance unit 12 includes
a pair of conveyor belts provided extending in a left-right
direction and separated in the front-rear direction of fig.
1. Board S is conveyed by these conveyor belts.
[0022] Mounting unit 13 picks up component P from
component supply unit 14 and mounts the component P
on board S fixed by board conveyance unit 12. Mounting
unit 13 is provided with head moving section 20, mounting
head 22, suction nozzle 24, and side-view camera 25.
Head moving section 20 is provided with sliders that
move in XY directions guided by guide rails and motors
that drive the sliders. Mounting head 22 is removably
attached to a slider and is movable in the XY directions
by head moving section 20. At least one suction nozzle
24 is removably attached to an underside of mounting
head 22. Mounting head 22 is equipped with a Z-axis
motor and the height of suction nozzle 24 is adjusted
along the Z-axis by the Z-axis motor. Suction nozzle 24
is for picking up component P, is supplied with negative
pressure via a pressure reducing pump, which is not

shown, and picks up component P using the negative
pressure. Side-view camera 25 is for imaging from the
side suction nozzle 24 that is holding a component P.
[0023] Component supply unit 14 is provided with mul-
tiple reels, and is removably attached to a front side of
mounting device 11. Tape is wound on each reel and
components P are held in the surface of the tape in a
lengthwise direction. The tape is unwound to the rear
from the reel, and with a component P exposed, is fed
by a feeder section to a pickup position at which the com-
ponent P is picked up by suction nozzle 24.
[0024] Component camera 15 is for imaging compo-
nent P held by mounting head 22, and is arranged be-
tween board conveyance unit 12 and component supply
unit 14. The imaging range of component camera 15 is
above component camera 15. Component camera 15
images component P held by suction nozzle 24 when
suction nozzle 24 holding the component P passes above
component camera 15, and outputs the imaging result
to control device 40.
[0025] Operation panel 16 is provided with display sec-
tion 17 and operation section 18. Display section 17 is
configured as a display for notifying information to an
operator by displaying various information. Operation
section 18 is provided with a touch screen or entry keys
for an operator to enter various commands.
[0026] Discard loading section 30 is for loading discard
components R that are to be discarded. As shown in fig.
2, discard loading section 30 is provided with control sec-
tion 31, conveyor 32, and detecting section 33. Control
section 31 controls conveyor 32 and acquires detection
signals from detecting section 33. Conveyor 32 is loaded
with discard components R and moves the loaded com-
ponents R in a front-rear direction. Waste box 19 is lo-
cated under the front end of conveyor 32 (refer to fig. 1).
Detecting section 33 is a non-contact sensor that outputs
a detection signal if an object is present within a detecting
region. Discard loading section 30, when a new discard
component R is to be loaded by mounting unit 13, feeds
already loaded discard components R forwards such that
the new discard component R is loaded in an empty
space.
[0027] As shown in fig. 2, control device 40 is config-
ured from a microprocessor based around CPU 41, ROM
42 that memorizes a processing program, HDD 43 that
memorizes various data, RAM 44 used as working mem-
ory, input/output interface 45 for performing communica-
tion of electric signals with external devices, and so on,
and these are connected by bus 46. Control device 40
inputs and outputs control signals between board con-
veyance unit 12, mounting unit 13, component supply
unit 14, component camera 15, operation panel 16, and
discard loading section 30, and receives image data from
side-view camera 25 and component camera 15.
[0028] Management computer 50 manages informa-
tion of each device of mounting system 10. Mangament
computer 50 is configured from items including CPU 51,
ROM 52 that memorizes a processing program, HDD 53
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that memorizes various information, RAM 54 used as
working memory, input/output interface 55 for performing
communication of electric signals with external devices,
and these are connected by bus 56. Management com-
puter 50 is provided with input device 57 such as a key-
board and mouse for an operator to input various com-
mands, and display 58 for displaying various information.
Mounting job information, a component database, data
of images captured of discard components, and so on
are memorized in HDD 53. Mounting job information in-
cludes information such as the type (identification infor-
mation) of components P to be mounted by mounting
device 11, the mounting location, and the mounting order.
The component database includes information such as
identification information, size information, reference im-
ages used as a shape reference, and identification im-
ages of components P. An identification image may be
an icon image created to represent component P, that
is, image data from which it is possible to identify the
shape of component P, or a thumbnail image that is a
compressed version of an image of component P. Cap-
tured image data of discard component R is captured
during mounting processing of mounting device 11 by
component camera 15 or side-view camera 25, and is
acquired from mounting device 11 and memorized in
HDD 53 when that component P is determined to be dis-
carded. The captured image data is saved in HDD 53
linked to identification information of discard component
R and information of a discard reason determined at
mounting device 11 such that an operator can check later.
In this manner, management computer 50 has a function
to acquire an identification image in which it is possible
to identify discard component R that is discarded and a
captured image of the discard component R. Also, man-
agement computer 50 has a function to link the acquired
identification image of the discard component and the
captured image of the discard component and create a
discard component arrangement image screen that in-
cludes an arrangement display area in which the identi-
fication images are arranged based on an order in which
the discard components were arranged on discard load-
ing section 30. Further, management computer 50 has
a function to output the created discard component ar-
rangement image screen to display 58 or display section
17.
[0029] Next, operation of mounting system 10 of the
present embodiment as configured above is described,
with the mounting processing of mounting device 11 be-
ing described first. When mounting processing is started,
CPU 41 of control device 40 controls mounting unit 13
such that suction nozzle 24 suitable for the component
P to be picked up is attached to mounting head 22 and
then picks up component P from component supply unit
14. Next, CPU 41 causes side-view camera 25 to image
component P from the side. Further, CPU 41 controls
head moving section 20 such that mounting head 22
moves above component camera 15, and images the
component P held by mounting head 22 using compo-

nent camera 15. Continuing, CPU 41 detects the shape,
position, rotation angle and so on of component P based
on the imaging results of component camera 15 and side-
view camera 25. CPU 41 performs pattern matching be-
tween the reference image and the captured image of
component P and determines the rotation angle of com-
ponent P and whether there are any problems with the
shape. Then, CPU 41 adjusts the position and rotation
angle of component P and arranges component P on
board S. Here, if there is a problem with the shape of
component P such as a deformation, a pickup position
deviation so large that arrangement is not possible, or
other such problem, CPU 41 causes mounting unit 13 to
perform discard processing without mounting the com-
ponent P. CPU 41 repeats such processing based on the
mounting job information until arrangement of all the
components P on board S is complete.
[0030] Discard processing at discard loading section
30 will be described next. Fig. 3 is a flowchart showing
an example of a discard processing routine performed
by control section 31 of discard loading section 30. This
routine is performed by control section 31 whenever con-
trol device 40 determines that a component P is to be
discarded. When this routine is started, control section
31 acquires information of discard component R from
control device 40 (step S100). Information of discard
component R acquired by control section 31 includes,
for example, the size of discard component R. Next, con-
trol section 31 determines whether there is space for the
discard component R being held by mounting head 22
to be loaded on conveyor 32 based on the acquired in-
formation of discard component R and the current state
of conveyor 32 (step S110). Note that, control section 31
links information such as identification information, size,
and position of discard component R loaded on conveyor
32 and information of a captured image linked to the iden-
tification information of the discard component R, and
manages this as discard component arrangement infor-
mation.
[0031] If it is possible to load discard component R be-
ing held by mounting head 22 on conveyor 32, control
section 31 moves conveyor 32 forwards by an amount
corresponding to the size of discard component R (step
S120), and then, as a check, determines whether a de-
tection signal is received from detecting section 33 (step
S130). If a detection signal is received from detecting
section 33, control section 31 determines that a discard
component R has arrived at the frontmost section of con-
veyor 32, and outputs a command to control device 40
to display on display panel 16 a notification screen indi-
cating that discard components R should be removed
from conveyor 32 (step S140). Having received this com-
mand, control device 40 displays the notification screen
of display section 17. Fig. 4 illustrates an example of dis-
card component removal notification screen 60. Mes-
sage display area 62, indication display area 63, and
complete entry display area 64 are arranged on discard
component removal notification screen 60. A message
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explaining that discard components R should be re-
moved from conveyor 32 is displayed in message display
area 62. A screen showing removal processing of discard
components R on conveyor 32 is displayed in indicating
display area 63. An image indicating how to enter com-
pletion of discarding with respect to operation section 18
is displayed in complete entry display area 64. Also, con-
trol section 31 performs processing of step S140 also in
a case in which it is determined in step S110 that a discard
component R cannot be loaded on conveyor 32. An op-
erator checks discard component removal notification
screen 60, removes discard components R from discard
loading section 30, and performs discard completion en-
try at operation section 18.
[0032] Next, control section 31 determines whether
discard completion entry has been performed at opera-
tion section 18 based on a signal from control device 40
(step S150), and if discard completion entry has not been
performed, stands by. On the other hand, if discard com-
plete entry has been performed, control section 31 drives
conveyor 32 continuously across a specified distance of
the entire region in which discard components R can be
loaded (step S160), and then determines whether there
is a detection signal from detecting section 33 (step
S170). If there is a detection signal from detecting section
33, control section 31 determines that there is a discard
component R remaining on conveyor 32 and performs
processing of step 140 and on. That is, control section
31 reports the need for removal of discard components
to an operator. On the other hand, if there is no detection
signal in step S170, control section 31 determines that
all discard components R have been removed from con-
veyor 32, and clears information of discard components
R that were arranged on conveyor R from the discard
component arrangement information (step S180). In this
manner, control section 31 updates the discard compo-
nent arrangement information based on a detection sig-
nal from detecting section 33.
[0033] After step S180, or when there is no detection
signal from detecting section 33 in step S130, control
section 31 outputs a signal to control device 40, loads
discard component R on conveyor 32 (step S190), adds
the information of the loaded discard component R to
update the discard component arrangement information
(step S200), and ends the routine. In this manner, control
section 31, based on a detection signal from detecting
section 33, performs driving of conveyor 32 while updat-
ing discard component arrangement information that in-
cludes a state of discard component R loaded on con-
veyor 32.
[0034] With regard to discard loading section 30, de-
scribed next is processing of creating a screen displayed
on display section 17 or display 58. Here, management
computer 50 is described as creating a screen with regard
to discard loading section 30. Fig. 5 is a flowchart showing
an example of a discard screen creation processing rou-
tine performed by CPU 51 of management computer 50.
This routine is memorized on HDD 53, and is performed

by CPU 51 based on entry of a display instruction from
an operator. Here, descriptions are given in a case in
which an operator operates operation panel 16 of mount-
ing device 11 to display a screen on display section 17.
When this routine is started, CPU 51 acquires discard
component arrangement information from mounting de-
vice 11 (step S300), and acquires identification images
corresponding to the discard components R loaded on
conveyor 32 and captured image data captured at the
time of discard (step S310). CPU 51 acquires captured
image data from HDD 53 and the identification images
from the component database. Next, CPU 51 creates a
conveyor arrangement display area in which are ar-
ranged identification images (step S320), and creates a
discard component arrangement image screen in which
are arranged the conveyor arrangement display area,
the captured image display area, and the discard infor-
mation display area (step S330).
[0035] Fig. 6 illustrates an example of discard compo-
nent arrangement image screen 70, with fig. 6(a) showing
a state before selection of a discard component R, and
fig. 6(b) showing a state after selection of a discard com-
ponent R. Included in discard component arrangement
image screen 70 are cursor 71, conveyor arrangement
display area 72, plan view captured image display area
73, side view captured image display area 74, and dis-
card information display area 75. Cursor 71 is for select-
ing an image, and is movable up, down, left, and right
according to entry by an operator. Conveyor arrange-
ment display area 72 displays an image screen of iden-
tification images in the order of arrangement on discard
loading section 30 by mounting unit 13. Identification im-
ages in the same arrangement order as discard compo-
nents currently loaded on discard loading section 30 are
arranged in conveyor arrangement display area 72 (see
fig. 6[a]). Plan view captured image display area 73 dis-
plays captured images of discard component R captured
by component camera 15. Side view captured image dis-
play area 74 displays captured images of discard com-
ponent R captured by side-view camera 25. Discard in-
formation display area 75 displays a discard reason for
discard component R. With discard component arrange-
ment image screen 70, captured images and a discard
reason of a discard component R selected in conveyor
arrangement display area 72 are displayed in plan view
captured image display area 73, side view captured im-
age display area 74, discard information display area 75,
and conveyor arrangement display area 72 (see fig. 6[b]).
Note that, in discard component arrangement image
screen 70, identification images of discard components
R determined to have been removed from discard loading
section 30 based on the detection result from detecting
section 33 after discard components R are arranged on
the entire discard loading section 30 are deleted from
conveyor arrangement display area 72.
[0036] When discard component arrangement image
screen 70 is created, CPU 51 outputs the created screen
to mounting device 11 (step S340) and ends the routine.
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CPU 41 of mounting device 11 that has acquired discard
component arrangement image screen 70 displays dis-
card component arrangement image screen 70 on dis-
play section 17. Note that, detailed descriptions are omit-
ted, but CPU 41, when an operator operates cursor 71
at discard component arrangement image screen 70 and
selects one of the discard components R at conveyor
arrangement display area 72, performs control to display
the identification images and discard reason linked to
that discard component R.
[0037] Discard component R is discarded for discard
reasons such as component deformation, a problem with
the pickup position, or an image processing error. When
an operator wishes to know for what reason a discard
component R was discarded, they cannot find out the
determination result made at mounting device 11 just by
checking the discard component R arranged on conveyor
32. For this, at discard component arrangement image
screen 70, because an image of the discard component
R loaded on conveyor 32, captured images of that com-
ponents, and the discard reason are displayed, it is easy
for an operator to check which discard component R is
actually loaded on conveyor 32, and the discard reason.
Therefore, an operator is able to determine whether the
discard reason is proper, and can reuse the discard com-
ponent R.
[0038] Correspondences between constituent ele-
ments of the present embodiment and constituent ele-
ments of the invention will be clarified here. CPU 51 of
the present embodiment corresponds to an information
acquiring section, screen creating section, and outputting
section of the present invention; mounting unit 13 corre-
sponds to a discard processing section; and discard load-
ing section 30 corresponds to a discard loading section.
Also, discard component arrangement image screen 70
corresponds to a discard component arrangement image
screen; conveyor arrangement display area 72 corre-
sponds to an arrangement display section; plan view cap-
tured image display area 73 and side view captured im-
age display area 74 correspond to a captured image dis-
play area; and discard information display area 75 cor-
responds to a discard information display area. Note that,
an example of an image processing method of the
present invention is clear from descriptions of operation
of management computer 50 in the present embodiment.
[0039] With the above described mounting system 10,
first, mounting device 11 mounts components P on board
S, and performs processing of arranging discard compo-
nents R discarded based on a captured image on discard
loading section 30. Then, CPU 51 of management com-
puter 50 acquires an identification image in which it is
possible to identify discard component R that is discarded
and a captured image of the discard component R. Next,
CPU 51 links the acquired identification image of the dis-
card component and the captured image of the discard
component and creates discard component arrangement
image screen 70 that includes arrangement display area
72 in which the identification images are arranged based

on an order in which the discard components were ar-
ranged on discard loading section 30, and outputs the
created discard component arrangement image screen
to mounting device 11. Then, an operator is able to check
discard components R loaded on discard loading section
30 and check the arrangement of the discard compo-
nents R of conveyor arrangement display area 72 of the
outputted discard component arrangement image screen
70. Thus, an operator can more easily identify a discard
component R.
[0040] Also, when an identification image arranged in
conveyor arrangement display area 72 is selected, CPU
51 creates a screen including plan view captured image
display area 73 and side view captured image display
area 74 that display captured images linked to the se-
lected identification image. Therefore, an operator can
easily check the discard component R and corresponding
captured images from conveyor arrangement display ar-
ea 72, plan view captured image display area 73, and
side view captured image display area 74. Further, when
an identification image arranged in conveyor arrange-
ment display area 72 is selected, CPU 51 creates a
screen including discard information display area 75 that
displays discard information of discard component R
linked to the selected identification image. Therefore, an
operator can easily check the discard component R and
the corresponding discard reason from conveyor ar-
rangement display area 72 and discard information dis-
play area 75. Further, because CPU 51 uses an icon
image or a thumbnail image is used as an identification
image, an operator can more easily identify a discard
component R from the icon image or thumbnail image.
Also, because CPU 51 creates an image including con-
veyor arrangement display area 72 that represents dis-
card components R arranged on conveyor 32, an oper-
ator can easily check discard components R visually. Fur-
ther, because CPU 51 creates a screen with the identi-
fication images of discard components R that have been
taken away from discard loading section 30 based on the
detection result of detection result 33 deleted from con-
veyor arrangement display area 72, it is possible to up-
date conveyor arrangement display area 72 more appro-
priately.
[0041] Meanwhile, it goes without saying that the in-
vention is not limited to the above-mentioned embodi-
ment and various embodiments may be applied within
the technical scope of the invention.
[0042] For example, in the above embodiment, discard
component arrangement image screen 70 is described
as including plan view captured image display area 73,
side view captured image display area 74, and discard
information display area 75, but one or more of these
may be omitted, or all may be omitted. Also, in a case in
which one or more of plan view captured display area
73, side view captured image display area 74, and dis-
card information display area 75 are omitted, the omitted
display area may be displayed on a separate screen. For
example, the discard component arrangement image

11 12 



EP 3 255 971 A1

8

5

10

15

20

25

30

35

40

45

50

55

screen may just include the conveyor arrangement dis-
play area and be able to link to corresponding identifica-
tion information and captured image. Here, when an iden-
tification image is selected, a captured image display ar-
ea and/or discard information display area corresponding
to the selected identification image may be displayed on
separate screens. In this manner too, an operator can
more easily identify a discard component R from the dis-
card component arrangement image screen.
[0043] In the above embodiment, captured images and
discard information correspond to a discard component
R are displayed after an identification image is selected,
but the configuration is not limited to this. For example,
as shown in fig. 7, discard component arrangement im-
age screen 70B, in which are arranged identification im-
ages and plan view captured image display area 73B and
side view captured image display area 74B that display
captured images, or identification images and discard
information display area 75B that displays discard infor-
mation, may be created. Fig. 7 illustrates an example of
discard component arrangement image screen 70B. In
this discard component arrangement image screen 70B,
identification images are displayed with captured images
and discard information. In this manner too, an operator
can more easily identify a discard component R. Note
that, in discard component arrangement image screen
70B, one or more of plan view captured image display
area 73B, side view captured image display area 74B,
and discard information display area 75B may be dis-
played after identification information is selected. Also,
with discard component arrangement image screen 70B,
for example, when a captured image display area is se-
lected, captured images in this area may be displayed
enlarged.
[0044] With the above embodiment, management
computer 50 creates discard component arrangement
image screen 70, and displays it on mounting device 11,
but the configuration is not limited to this. For example,
mounting device 11 may create discard component ar-
rangement image screen 70, or discard component ar-
rangement image screen 70 may be displayed on man-
agement computer 50. Note that, in a case in which
mounting device 11 creates discard component arrange-
ment image screen 70, mounting device 11 corresponds
to an image processing device of the present invention.
[0045] In the above embodiment, discard loading sec-
tion 30 is conveyor 32, but the configuration is not limited
to this, for example, a loading table may be used.
[0046] In the above embodiment, discard loading sec-
tion 30 updates the discard component arrangement in-
formation using a detection result of detecting section
33, but the configuration is not limited to this, and the
discard component arrangement information may be up-
dated without using a detection result of detecting section
33. Also, discard loading section 30 does not have to be
provided with detecting section 33. For example, when
a discard component R arises, control section 31 may
drive conveyor 32 and consecutively discard discard

component R from the tip of conveyor 32 to waste box
19, and update the discard component arrangement in-
formation accordingly. Further, in the above embodi-
ment, in the discard processing routine, processing of
steps S100 to S200 is performed, but, for example, a
portion of this processing may be omitted, and only
processing of steps S100, S120, S190, and S200 per-
formed. In this manner too, an operator can more easily
identify a discard component R from discard component
arrangement image screen 70.
[0047] Although not described in the embodiments
above, discard loading section 30 may be provided with
operation keys to operate conveyor 32 manually. Here,
control section 31 manages the position of conveyor 32,
and when conveyor 32 is operated with a discard com-
ponent R loaded, when the discard component moves
outside the region of conveyor 32, the discard component
R may be removed.
[0048] In the above embodiments the present inven-
tion is described as management computer 50 as an im-
age processing device, but the configuration is not limited
to this, and may be an image processing method, or a
program.

Industrial Applicability

[0049] The present invention may be used on a device
that performs mounting related processing of arranging
components on a board.

Reference Signs List

[0050] 10: mounting system; 11: mounting device; 12:
board conveyance unit; 13: mounting unit; 14: compo-
nent supply unit; 15: component camera; 16: operation
panel; 17: display section; 18: operation section; 19:
waste box; 20: head moving section; 22: mounting head;
24: suction nozzle; 25: side-view camera; 30: discard
loading section; 31: control section; 32: conveyor; 33:
detection section; 40: control device; 41: CPU; 42: ROM;
43: HDD; 44: RAM; 45: input/output interface; 46: bus;
50: management computer; 51: CPU; 52: ROM; 53: HDD;
54: RAM; 55: input/output interface; 56: bus; 57: input
device; 58: display; 60: discard component removal no-
tification screen; 62: message display area; 63: indication
display area; 64: complete entry display area; 70, 70B:
discard component arrangement image screen; 71: cur-
sor; 72: conveyor arrangement display area; 73, 73B:
plan view captured image display area; 74, 74B: side
view captured image display area; 75, 75B: discard in-
formation display area; P: component; R: discard com-
ponent; S: board

Claims

1. An image processing device for use in a mounting
device, which mounts components on a board, pro-
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vided with a discard processing section that arranges
a discard component to be discarded based on a
captured image to a specified discard loading sec-
tion, the image processing device comprising:

an information acquiring section configured to
acquire an identification image in which it is pos-
sible to identify the discard component to be dis-
carded by the discard processing section and a
captured image of the discard component;
a screen creating section configured to link the
identification image of the discard component
and the captured image of the discard compo-
nent acquired by the information acquiring sec-
tion and to create a discard component arrange-
ment image screen that includes an arrange-
ment display area in which the identification im-
ages are arranged based on an order in which
the discard processing section loaded the dis-
card components on the discard loading section;
and
an output section configured to output the dis-
card component arrangement image screen
created by the screen creating section.

2. The image processing device according to claim 1,
wherein
the screen creating section creates the discard com-
ponent arrangement image screen including a cap-
tured image display area in which is displayed the
identification image arranged in the arrangement
display area and the captured image corresponding
to the identification image, or in which is displayed
the captured image corresponding to a selected
identification image when an identification image ar-
ranged in the arrangement display area is selected.

3. The image processing device according to claim 1
or 2, wherein
the information acquiring section is also configured
to acquire discard information related to a discard
reason of the discard components, and
the screen creating section is configured to create
the discard component arrangement image screen
including a discard information display area in which
is displayed the identification image arranged in the
arrangement display area and the discard informa-
tion of the discard component corresponding to the
identification image, or in which is displayed the dis-
card information of the discard component corre-
sponding to a selected identification image when an
identification image arranged in the arrangement
display area is selected.

4. The image processing device according to any one
of the claims 1 to 3, wherein the screen creating sec-
tion is configured to use at least one of an icon image
that represents the discard component or a thumb-

nail image that is a compressed version of the cap-
tured image of the discard component as the identi-
fication image.

5. The image processing device according to any one
of the claims 1 to 4, wherein the discard loading sec-
tion is a discard conveyor, and
the screen creating section is configured to create
the discard component arrangement image screen
including the arrangement display area that repre-
sents the discard component arranged on the dis-
card conveyor.

6. The image processing device according to any one
of the claims 1 to 5, wherein the screen creating sec-
tion is configured to create the discard component
arrangement image screen with the identification im-
age of the discard component that has been re-
moved from discard loading section deleted from the
arrangement display area, based on a detection re-
sult from a detection section, which is provided on
the mounting device, configured to detect the discard
component on the discard loading section.

7. A mounting processing system comprising:
a mounting device configured to mount components
on a board and provided with a discard processing
section configured to arrange a discard component
to be discarded based on a captured image to a spec-
ified discard loading section; and
an image processing device according to any one of
the claims 1 to 6.

8. An image processing method for use in a mounting
device, which mounts components on a board, pro-
vided with a discard processing section that arranges
a discard component to be discarded based on a
captured image to a specified discard loading sec-
tion, the image processing method comprising:

(a) an acquiring step of acquiring an identifica-
tion image in which it is possible to identify the
discard component to be discarded by the dis-
card processing section and a captured image
of the discard component;
(b) a creating step of linking the identification
image of the discard component and the cap-
tured image of the discard component acquired
in step (a) and creating a discard component
arrangement image screen that includes an ar-
rangement display area in which the identifica-
tion images are arranged based on an order in
which the discard processing section loaded the
discard components on the discard loading sec-
tion; and
(c) an outputting step of outputting the discard
component arrangement image screen created
in step (b).
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9. A program of a computer that performs at least one
of the steps of the image processing method accord-
ing to claim 8.
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